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Abstract
Contrary to the suggestion of Kitatani and Sinada (2000 J. Phys. A: Math.
Gen. 33 3545-3553), the scaling analysis of the order parameter distributions
suggests the existence of a finite-temperature spin-glass phase transition Tc 6=
0, even if the corrections to scaling are taken into account.
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Kitatani and Sinada [1] suggested that , in the ±J Ising model in two dimensions, if
one examines the scaling analyses considering the corrections to scaling, every temperature
for 0 ≤ T ≤ 0.3J might be able to become the critical temperature. The suggestion is
incompatible with the recent results of Shirakura et al. [2–4], which suggest the critical
temperature Tc ∼ 0.23J . However, Kitatani and Sinada performed only the scaling analyses
of the Binder parameter gL and the spin-glass susceptibility χSG. In this comment, we
perform the scaling analysis of the order parameter distribution PL(q), using the recent
data of the authors [5].
We can easily show that the following scaling form with the corrections to scaling
PL(q) =
Lη/2
(1 + c/Lω)2
P (
qLη/2
1 + c/Lω
) at T = Tc (1)
leads to the scaling forms of gL and χSG given by Kitatani and Sinada [1] with c = −0.3
and ω = 0.5 (see the eqs.(16) and (17) in Ref. [1]), where P (x) is some scaling function.
There could be different forms which lead to the same scaling forms. For example,
PL(q) = L
η/2(1 + d/Lω)P (qLη/2(1 + d/Lω)1/2) at T = Tc (2)
with d = 0.6, also leads to the same scaling forms within the first order of 1/Lω.
Here we examine the possibility of Tc = 0. In figures 1 and 2, we show the scaling plots
corresponding to the eqs. (1) and (2), using the data at the lowest temperature T = 0.1J
[6] in Ref. [5]. The difference between these two plots is rather small. Therefore we think
that any scaling form of PL(q) which reproduces the eqs.(16) and (17) in Ref. [1] would not
change the quality of the plots. These figures should be compared with the scaling plot in
figure 10 in Ref. [5], where Tc = 0.23J is assumed. It is evident that the latter is better
than the formers.
The above result reveals that, even if one considers the corrections to scaling, the scaling
analyses favour the assumption of Tc ∼ 0.23J , not Tc = 0 in the two-dimensional ±J Ising
model.
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FIGURES
FIG. 1. The scaling plot of the order parameter distributions PL(q), assuming the form eq. (1)
with the corrections to scaling and using the data at the lowest temperature T = 0.1J in Ref. [5].
FIG. 2. The scaling plot of the order parameter distributions PL(q), assuming the form eq. (2)
with the corrections to scaling and using the data at the lowest temperature T = 0.1J in Ref. [5].
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